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(54) SOLID STATE IMAGE PICKUP DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress the generation 
of noises and to improve the performance of high 
sensitivity through exposure for a long time. 
SOLUTION: The signal charge reading pulses, the drive 
pulses and the reset pulses which are generated by a 
pulse generation circuit 6 are selectively transmitted by 
the gate circuits 8, 9 and 10 under the control of a pulse 
control circuit 7. The drivers 11,12 and 1 3 supply the 
signal charge reading pulses to start the reading of the 
signal charge, supply the drive pulses to horizontally and 
vertically scan the signal charge and supply the reset 
pulses to reset the detection of the signal charge 
respectively. The supply of pulses are stopped in the 
period excluding the time when the signal charge is read 
out in an exposure period, so that the drive is stopped for the horizontal and vertical registers 
and also for detec tion ofthe electric charge. Thus it is possiblejo]^^ 
hea^ygnerati on due to the usele ss drive of the registers andacharii^^ the 
dark current is reduced an d the S/ N is improved. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to the solid state 
camera which raised the image pck-up performance at the time of a high sensitivity drive about a solid 
state camera. 
[0002] 

[Description of the Prior Art] Conventionally, the signal-charge read-out pulse which generally reads a 
signal charge from each photodiode was controlled by high sensitivity-ization of a solid state camera, 
and prolonged exposure (charge storage) was performed and it has realized. The horizontal, and a 
perpendicular register and a charge detector of a solid state camera are operating continuation 
abbreviation during this prolonged exposure for the simplification of a drive of the main part of 
equipment. 

[0003] There is JP,l-355483 "a solid state camera" as the invention in this application and a prior 
invention to which a technical field is similar. When invention given [ this ] in a patent official report 
performs the drive which the reset noise which is the big factor of the noise of a solid state image pickup 
device, and a 1/f noise divide into the noise period which does not have a signal in a cycle of [ of an 
image pck-up element output signal ] 1 pixel, and the period of a noise and a signal, and only a noise 
makes double precision modulate signal fi-equency and removes this noise by LPF which only signal 
fi-equency passes, it is related with the solid state camera equipped with the noise oppression circuit 
which obtains only 

[0004] Furthermore, in JP,62-57385,A "a solid state camera", it is supposed by making the number of 
level signal lines below into line count, and taking the large effective-area product of an optoelectric 
transducer that line sequential processing by the color separation by sampling and the IH delay line is 
unnecessary, and there is little distortion by retum [ colored noise ], and it excels [ the scale of the whole 
camera and power consumption are reduced, and ] in resolution, and sensitivity can be made high 
[0005] 

[Problem(s) to be Solved by the Invention] However, at the above-mentioned conventional solid state 
camera, a horizontal and the perpendicular REJISU evening, and the charge detector are always operated 
also in the time of exposure longer than the predetermined time as which all were determined 
beforehand. For this reason, heat occurs by resistance components, such as wiring, the temperature of an 
element is raised, and the dark current in a photodiode, a horizontal, and a perpendicular register is made 
to increase. It is accompanied by troubles, like furthermore the shot noise of the dark current causes 
degradation of S/N. 

[0006] this invention aims at offering the solid state camera which suppressed generating of a noise and 

raised the performance of high-sensitivity-izing by prolonged exposure 

[0007] 

[Means for Solving the Problem] In order to attain this purpose, the solid state camera of this invention 
A pulse generating means to generate each of the reset pulse a driving pulse and for the detection reset a 
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signal-charge read-out pulse and for the scanning start for the read-out start of the signal charge 
accumulated at the optoelectric transducer, Read-out of a signal charge is made to start by supplying a 
signal-charge read-out pulse. A signal charge by supplying a driving pulse Level and the driving means 
which reset detection by making it scan perpendicularly and supplying a reset pulse, The control means 
which control the existence of supply of the signal-charge read-out pulse to these driving means, and a 
driving pulse and a reset pulse are provided. It is characterized by making controllable existence of the 
supply to driving means from the pulse generating means of a driving pulse and a reset pulse 
corresponding to supply of a signal-charge read-out pulse. 

[0008] Moreover, as for the above-mentioned control means, it is good for a gate means to open and 
close each transfer of a signal-charge read-out pulse, a driving pulse, and a reset pulse, and a pulse- 
control means to control opening and closing of this gate means to constitute. 
[0009] Furthermore, when the storage time of an optoelectric transducer is made longer than 
predetermined time and a signal charge is read, as for the above-mentioned control, in the period of an 
except, it is good to stop supply of the driving pulse from a pulse generating means to driving means and 
a reset pulse. 
[0010] 

[Embodiments of the Invention] Next, with reference to an accompanying drawing, the form of 
operation of the solid state camera by this invention is explained in detail. Reference of drawing 1 shows 
1 operation form of the solid state camera of this invention. Drawing 1 is the block diagram showing 1 
operation form. Moreover, drawing 2 - drawing 5 are the timing charts for explaining operation, and are 
at the operation [ in / this operation form / the time of usual / drawing 3 / drawing 2 and / in drawing 4 
and drawing 5 ] time. 

[001 1] The solid state camera of this operation form The image pck-up field 1, and non-illustrated a 
perpendicular register and the level register 2, The charge detector 3 which detects a signal charge, and 
the video-signal processing circuit 4 changed into a predetermined video signal. The video memory 
circuit 5 which accumulates a video signal temporarily and is outputted to the exterior to predetermined 
timing, The pulse generator 6 which generates the pulse for reading a signal charge. The pulse-control 
circuit 7 which generates various timing required for exposure longer than the predetermined time 
defined beforehand, Shell composition is carried out with the gate circuits 8, 9, and 10 which intercept 
the horizontal driving pulse and vertical-driving-pulse reset pulse from a pulse generator 6 to each by 
control of the pulse-control circuit 7, the reset driver 11, the level driver 12, and the perpendicular driver 
13. 

[0012] In each part constituted by the above, the charge detector 3 which the image pck-up field 1 
consisted of photodiodes (not shown) arranged in the shape of-dimensional [ 2 ], the non-illustrated 
perpendicular register was arranged along with each vertical lines of this image domam 1, and the level 
register 2 was electrically connected to the end of a perpendicular register, and was connected with the 
end of the level register 2 detects a signal charge. 

[0013] The video-signal processing circuit 4 changes into a predetermined video signal at the same time 
it performs the normal mode rejection of the amplitude-modulated signal which received from the 
charge detector 3. The video memory circuit 5 is memory which accumulates the video signal received 
from the video-signal processing circuit 4 temporarily, and is outputted to the exterior to predetermined 
timing. A pulse generator 6 is a circuit which generates the pulse for reading a signal charge. 
[0014] Ths- pulse-con^l circuit 7 is a circuit which generates various timing pulses required for 
exposure longer than tKe predetermined time defined beforehand. Gate circuits 8, 9, and 10 are circuits 
which intercept or transmit each of the horizontal driving pulse from a pulse generator 6, a vertical 
driving pulse, and a reset pulse based on the control signal of the pulse-control circuit 7. 
[0015] Each driver of the reset driver 11, the level driver 12, and the perpendicular driver 13 is a circuit 
which outputs a drive signal based on the signal which passed gate circuits 8, 9, and 10. 
[0016] Operation of the solid state camera of this operation gestalt constituted as mentioned above is 
explained below. Drawing 2 and drawing 3 are usually the timing charts of the solid state camera at the 
time of a drive, and show the case where 1 / 30 **, and the 1 field are made into 1 / 60 seconds for one 
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frame. As shown in drawing 2 , at the time of a drive, the continuous video signal is usually outputted by 
impressing signal-charge read-out pulse [ which synchronized with perpendicular blanking-signal V- 
BLK for every field ] 14, vertical-driving-pulse phiV, and horizontal-driving-pulse phiH, and reset pulse 
phiR. Moreover, drawing 3 is the elements on larger scale of the A section of drawing 2 , and shows the 
output timing of vertical-driving-pulse phiV of a horizontal scanning unit, horizontal-driving-pulse 
phiH, reset pulse phiR, and the video signal of a CCD output. 

[0017] Drawing 4 and drawing 5 express the timing of operation at the time of exposure longer than a 
predetermined time to above-mentioned drawing 2 and the timing of operation at the time of usual [ of 
drawing 3 ]. With this operation gestah, when charge-storage time is 1 / 30 seconds, sensitivity is 
usually a timing chart in the double precision at the time of a drive. 

[0018] In this operation form, as shown in drawing 4 , at the time of exposure longer than the 
predetermined time defined beforehand, the interval of the signal-charge read-out pulse 15 is extended, a 
signal charge is stored up in a photodiode for a long time, and high sensitivity-ization is attained. 
Therefore, vertical-driving-pulse phiV, horizontal-driving-pulse phiH, and reset pulse phiR and the CCD 
output signal are one half as compared with drawing 2 . Moreover, drav^ng 5 is the elements on larger 
scale of the B section of drawing 4 , vertical-driving-pulse phiV and horizontal-driving-pulse phiH and 
reset pulse phiR are not outputted, but the video signal of a CCD output will also be in the state where it 
does not output. 

[0019] Therefore, when a signal charge is read, the signal transduction between a pulse generator 6, and 
tile level driver 1 1, the perpendicular driver 12 and the reset driver 13 is intercepted by gate circuits 8, 9, 
and 10, and supply of the pulse from the pulse generating 6 to the level driver 1 1, the perpendicular 
driver 12, and the reset driver 13 is stopped in the period B of an except, for example, a period. This 
does no ^generate horizontal-driving-pulse p hiH in the level driver 11, v ertical-driyi nR-p ulse phiV in th e 
perpendicula r^ driyer 1 2. and reset pulse phiH in the reset driver 13. ' ' 

[0020] However, read-out of the video signal of****** and a CCD output is performed for supply of a 
pulse through gate circuits 8, 9, and 10 to the level driver 1 1, the perpendicular driver 12, and the reset 
driver 13 in the period which reads a signal charge from a pulse generator 6 by control of the pulse- 
control circuit 7. 

[0021] According to the above-mentioned operation form, even if it is exposure longer than the 
predetermined time defined beforehand, when a signal charge is read, in the period of an except, a pulse- 
control circuit stops supply of a driving pulse and a reset pulse from a pulse generator. For this reason, 
excessive generation of heat by the useless drive of a register and a charge detector can be suppressed. 
Furthermore, the dark current decreases and it becomes possible to suppress the fall of S/N by the shot 
noise of the dark current. Thereby, the performance at the time of the high sensitivity-ized drive of a 
solid state camera can be raised. 
[0022] 

[Effect of the Invention] the above explanation - the Ming kana - the solid state camera of this 
invention like Each of the reset pulse a driving pulse and for the detection reset a signal-charge read-out 
pulse and for the scanning start for the read-out start of the signal charge accumulated at the optoelectric 
transducer is generated. A signal charge is reset by making read-out of a signal charge start and 
supplying a driving pulse by supplying a signal-charge read-out pulse, it is made to scan perpendicularly 
and detection is reset level and by supplying a reset pulse. Corresponding to supply of a signal-charge 
read-out pulse, existence of supply of a driving pulse and a reset pulse is made controllable by 
controlling the existence of supply of these signal-charge read-out pulses, and a driving pulse and a reset 
pulse. 

[0023] Therefore, it is during an exposure period, and when a signal charge is read, during except, the 
drive of level, a perpendicular register, and charge detection can be stopped. For this reason, excessive 
generation of heat by the useless drive of a register and a charge detector is suppressed, as a result the 
dark current decreases, and the fall of S/N by the shot noise of the dark current is suppressed. 
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